Correlation measurements of mixed signal and idler photons produced in the process of parametric down-conversion have been performed as a function of two linear polarizer settings. It is found that the Bell inequality for two separated particles is violated by about 6 standard deviations, and that classical probability for light waves is violated substantially also. 
(. 'ounter Dt~c. Although the quantum-mechanical paradox relating to Einstein locality has now been investigated in several optical correlation experiments, ' 9 some of which exhibited an explicit violation of Bell's inequality, " there still appears to be interest in new observations of this type. In the most successful of the past experiments the two correlated photons were produced in the cascade decay of calcium atoms. ' More recently several observations of nonlocal quantum correlations were reported in experiments in which the correlated particles were derived from the interference of signal and idler photons created in the process of parametric down-conversion.
"
In the following we report another photon correlation experiment of this type, similar to one first performed by Alley and Shih, in which the observed violation of Bell' s inequality for two separated particles is as large as 6 standard deviations. At the same time we also show that classical probability relating to the wave properties of light is violated to a significant extent in this correlation experiment.
An outline of the experiment is shown in Fig. 1 E~=cos8~8~"+sin8~8~», E2 =cos82@2"+sin8282» (
The joint two-photon detection probability P(8~82) is then given by'
where K is characteristic of the detector efficiency. With the help of Eqs. (2) and (3) 
where P = arctan (T, T» R"R»)/2(T, T-»R"R») 'i . (10) In particular, when R"=-,
Hence the joint probability P(O~, z/4) exhibits a sinusoidal modulation with respect to the angle 28~, with 100% relative modulation. It is interesting to observe that if an attenuator, such as a neutral density filter NDF, were inserted in either the signal or idler beam as indicated by the dashed outline in Fig. 1 In the special case R"=-, ' =T", R» = -, ' =T», and when 82=+/4, Eq. (14) Table I shows the results of coincidence counting measurements for certain combinations 81,82 of the polarizer angles, and after subtraction of accidentals. As the coincidence rate is proportional to P(81,82), we can calculate the combination S given by relation (1) up to a scale constant. If S is the quantity analogous to S but expressed in terms of the coincidence rates, we find S =%(22.5', 45') -%(22.5', 0')+R(67.5', 45')+R(67 5' 0') -R(67. 5', -) -8( -, 45') =(11. 5+ 2.0)/min. Hence S is positive with an accuracy of about 6 standard deviations, in violation of the Bell inequality (1). Unlike Alley and Shih, we prefer to base our conclusions on the quantity S rather than on their simpler counting-rate ratio b, because the Bell inequality (1) does not depend on symmetry with respect to 8~, 82, and the threshold for violation occurs at S =0.
When Oq is fixed at 45' and the angle 8~is varied, the results of the coincidence counting measurements are illustrated in Fig. 2 . The solid curve and the dash-dotted curve in Fig. 2 for the size of the detector aperture and possible misalignment to be made leads to a relative modulation below 100%. ' The dashed and dotted curves in Fig. 2 were obtained by multiplication of the sinusoidal terms in Eqs. (11) and (18), respectively, by the factor 0.76 to allow for these effects.
When an 8:1 neutral density filter NDF is inserted in the path of the idler photons, and a compensating, nonabsorbing glass plate C2 in the path of the signal photons, as indicated in Fig. 1 , we obtain the results shown in Fig. 3 . Once again, the solid curve and the dash-dotted curve are based on the corresponding quantum and classical predictions given by Eqs. (11) and (15), respectively, with the scale constants adjusted for best fit. Because the attenuator results in a greatly reduced coincidence counting rate, the statistical uncertainties of the experimental points are much larger than before. Nevertheless, it is clear that the observed 0~' 
